















































































Longitudinal	sub-model𝑦" 𝑡 = 𝜷+𝑋"4 +𝑊"4 𝑡 + 𝜖" 𝑡
Time-to-event	sub-model𝜆" 𝑡 = 𝜆% 𝑡 exp 𝜸𝒙+𝑋" - + 𝑊"-(𝑡)
Association	
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Structure𝑊"- 𝑡 = 𝜸𝒚	𝑊"4 𝑡
• Longitudinal	MA:𝜷 parameters	pooled
• Time-to-event	MA:𝜸𝒙 parameters	pooled
• Association	MA:𝜸𝒚 parameters	pooled
Findings*
Separate	(orange)	and	
joint	models	gave	similar	
results	in	longitudinal	MA
Separate	analysis	time-to-
event	MA	increasingly	
underestimated	as	
association	increased
Within	joint	modelling	
methods,	worse	coverage	
where	profile	likelihood	
(red,	blue,	green)	
estimated	standard	errors	
rather	than	bootstrapping	
(purple)
Conclusion:	Benefit	of	
pooling	joint	modelling	
results	in	MA	over	
separate	results	for	time-
to-event	coefficients	
where	association	exists	
between	longitudinal	and	
time-to-event	outcomes
*full	results	available	from	author
JOINT	OUTCOME	MA	– SIMULATION	STUDY
• Investigation	to	examine	the	benefits	of	joint	models	in	a	multi	study	
case
• Considering	two	stage	MA	where	models	are	fitted	to	each	study	then	
study	coefficients	pooled	using	standard	MA	methods
